A REVIEW OF THE STARFISH GENUS NECTRIA
(ASTEROIDEA; GONIASTERIDAFE)

By S. A. SHEPHERD
SUMMARY

The asteroid genus Nectria is reviewed in the light of recent
collections and a new species, N. saoria, from southern Australian
seas is deseribed. Notes upon the morphology, ecology and distribu-
tion of each species are included together with a key for the genus,

INTRODUCTION
The charactevistically Australian genus Neciria Gray is widely
distributed in southern Australian seas vanging from the Abrolhos
Islands in Western Australia to Norah Head on the New South Wales
coast. Sladen (1889, p. 318) also reports a specimen from KFiji.

Six species have been deseribed, one of which is endemme to New
Zealand. All the species are benthie and limited to shelf waters.
Until recently the paucity of specimens has severely impeded a
knowledge of the genus with the result that the task of separating
the species has not been easy. Clark (1946, p. 85) summarized the
knowledge of the genus and gave a key. Recent dredgings, and
particularly the adveut of the aqualung, have enabled biologists to
colleet better series of specimens, and to observe their environment
and habits. It is now possible to dispel some of the confusion with
which the genus has been bedevilled since the time of the early
madequate desceriptions of some species,

In this paper the taxonomic relationships between the Australian
species are examined and the vesults of a studv of the specifie
characters for each are given. One new species from South Australia
is deseribed and the variation in the other species is discussed. A
key 18 supplied and photographs of typical forms added to make their
recognition easier and to assist future workers. 'The author records
his observations upon the ecology and distribution of the species in
southern Australian seas.

The collections of the Queensland Museum, Australian Museum,
National Museum of Victoria, Hobart Museum, South Australian
Museum and Western Australian Museum have Dheen examined and
the following abbreviations are unsed for them respectively: Q.M.
AM., N.M.V,, HM, SADM., and W.A.M.
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Necetria ocellifera (Lamarck)
Aslerins aceflifera, Damavek (1816), p. 55,
Asterias ocellifery, Ouditet, pl. 1 (1813).
(foniodisens oceltiferns, NMinller and Troscehel (1842), p. 60.
Neotria oceflifere, Dujardin and Hupe (1862), p. 406,

Tn 1963 and 1964 the Dicmanting dredged extensively in Western
Austrabian shelt waters between 21° and 33% South Latitnde.  As o
result seven speceimens of (s little known species were taken, all
between 310 and 337 South in 120-200 m.

Although the locality ol arigin ot the tvpe Is not known it now
seoms probable that it was taken in Geograplie Bay, Western Anstralia
hy Peron and Lo Suenr who dredeed there in 1801, (PPevon 1812,
pp. s, 83.)

For many years writers have been perpiesed by the similavity
of thix species to N. oceflata (Staden 1889, p. 219 and Mortensen 1925,
po 203). Clark (1914, p. 138 and 1916, p. 34) however felt little
hesitation in recognizing each species on the hasis of the Endeavour
specimens of 1912 and the reeent material amply confirms his opinion
and establishes this az an endemic species of the deeper shelf walers
ol Western Anstralia,

There is little difference between the specimens whieh vange in
size Trom juveniles in whieh R = 37 mni to adults in which R = 61 nun.
dmd the distinetive chavaeters of the species are well marked. The
dhsk is large and the ravs short as indieated by the R/ ratio whieh in
adults s 2.5, and in juveniles 2.9 (o 3. The granulation upon the
aboral disk tabnlae is unigune.  The peripheral sranales are large,
tending {o he flattened and form a radiating 1inge about the tabnla.
An several specimens the pervipherals protrude obliquely outwards so
as to wive a saw-toothed appearance to the tabula. The inner granules
are quite different in character and ave Hattened and extremely low,
heing vaised ahbove the tabula by not more than 0.1 mm. They may
he civeular or somewhat polveonal but not erowded.  Pedicellariae
ave absent,  Orally the spines of the adimbulacral or oral armatore
have little tendeney to he prismatic. As Ondart’s Plate is not availahle
¢ither in the Paris Museum or the British Muaseum (Nat, Tlist.) (pers,
connu, Ao M. Clark) the speeies is figured hieve for the first time.

Material cramined, W.ADM.: 2 specimens numbered 4914 betwean
Fremantle and Geraldton 100-200 va. W.AM.: 1 specimen N7 loeality
unknown: 3 specimens N2-Nj and N8 dredged hy ILM, A8, Diamantina
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for C.8.1.R.0, between 100-200 m. off Lancelin Tslaond, Fremantle and
Cape Notwraliste.  ADM.: 13055 Fadeavour 40-200 m., hetween
Geraldton and Cape Naturaliste,

Nectria ocellata Perrier
Neelvia ocellala PP'evriery (1876), p. 1.
Nectria ocellifera Sladen (1889), p. 219

There has been mnel nomenclatural confusion between N, ocellala
and N, omadtispivag, The examination of a good series of specimens
From mueh of the southern e¢oast of Australia has thrown some hght
on the problem,  There ave two good speeies. (e i essentially a
deep water form having widely separated dovsal tabulac; this is
referred to N. acellata. 'The other is a httoral seastar with elose or
crowded dorsal tabulae and is veterved to N midlispina,

Pervier's deseription of N oeelluta (1876) was apparently based
upon 2pecimens in the British Museum From Tasmania and Bags Styat,
As s discussed Jater in this paper theve is some intergradation hetween
the two species in Tasinanian waters, The specimens exmuined hy
Parrier apparvently included both intevmediates and at least one
representative ol N onaltispina. | have seen a photograph of this
butter specimen Number 1810 1862 taken by Dr. Mulligan, Tasmania
(pers. comm, A, M. Clark), Furthermore, Pervier did not speafy a
type hul it is relatively clear that his desceription relers primarily to
(hose gpecimens having widely separated dorgal tabulae,  This view
18 supported by Sladen (1889) and Clark (1914, on p. 140). Sladen’s
ligure is typical ol specimens taken along the whole of the souathern
Australian const from Bald Island, Western Australia to Norah Head,
New South Wales,  Ag the only veal differences hetween the fawo
species relate to the dorsal tabulae the following deseription is given
of N, ocellula.

The dorsal tabulae are more or less the same size, cirenlar and
well-spaced, so that the distance hetween them is rarely less than the
diameter ol o single tabula, The tabulae wre usually  evlindrieal
although m some specimens the flaring ontwards of the peripheral
grannles canses them to appear vather honr-glass shaped; they are
covered with small henngpherieal snb-equal granutes which may be
well-spaced or comparatively evowdad, In the latter case the granules
are vaguely polvgonal by mutnal pressare. The periplieral erannles
are generally similar in s<ize and character to the internal granules
and are yspally elevated somewhat so as fo Torm @t erown about the
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tubitba,  They may be flared ontwavds a liltle, hot Lhis may be an
artiflact ol presorvation.  The dorsal granulntion i not developed
neavly as much as in N, ocellifera ov N, ailsoni,

Two specimens (J6770 and F.H398) hoth from about 100 m. in
eastern Bass Strail are notable for the ¢rowding of the dorsal tabulae
andd the unusually enlarged centeal granoles oy the digtal tabulae, The
speciiiens from New Sonth Wales (L7210 and J.7543) taken in
Sydney Harhour show Lhe sume peculiarities and the grannles of their
dorsal tahulae are coarse and in gome cases bBluntly pointed,  The
spies and }w(liupll.nim- orally are also very coarse aud thick.
Alllouwgh there ix some resemblancee In these vespeels Lo N willsoni
comparizon of the specimens with that speeies shows that they are
mueh closer (o N, ocellata. | do not think that the differences shown
by these speeimens are safficient to jostify  specifie recognilion.
Kxamination ol spectmens of N. ocellufa fromm Bass Strait and from
the eastern Angtrahan coast shows that the species 18 very variable
in the characters veterred o and that the specimens from Sydney
Harbour represent one extreme of the species’ range of yvarviation,

These speenmens ocenr vear the northern limite of its geographic
range and it wmay be that the morvpholagieal variation refleets the
penetie instability of peripheral popnlations.

Fignre 1 shows the runge of N, weellata trom Bald lgland in the
Gireat Australinn Bight to Norah He: ad, New Sonth Wales, There is
a record ol a juvenile specimen (K. 654) from Calonudrn, Queensiongd
and a specimen (NALYL) s veported to have heen taken oft Manvilins.

Along the South Anstralian coost and in the Great Anstralian
[ iehit the speetes” depth range is from ahout .'»() ne fo 200 m. Tattle
§ known ol its hahifat,  owever the species appears common of
45 . in Buekstates  Passage, Nouth Ansteating Tleve awift fidal
currents sweep over the sea floor comprized of voek and course shell-
grit heds, where Targe sponge colonies grow prolifically.  Numevons
gpecimens were found ipon the sponges on whieh they appear to feed
and others weve seen moving across the shell-grit heds. On fhe ses
bed specimens blended with their grey backeround hot at the surlace
they were scen to he a hrillinot orange colonr with o lew dark red
markings seattered irvegulavly over the dovsal smvface,  Other gpecei-
mens have heen taken at abont the same depth on mud or shelt-grit
beds hetween Rapid Head and Cape Jervis, St Vineont Galf, '
On the Vietoriun nnd Tasmanian coasts the seastar invades
shallow water as specimens ave rvecorded on jetly piles 1w Victoria
and intertidally in sonthern Tasmania. Tt is Tonnd there on both
rocky and sandy hottoms.
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FIG. 1
Map showing distribution of the species of Neclric around Australia.

In New South Wales the species has been taken occasionally from
deep water. Three specimens were taken in Sydney [Harbour on rocky
bottom but I am informed by skindivers there that the species is quite
rare 1in shallow water,

Material cxamined. AN, (Tas. & Vie.): J.5015, F.5398, J.6775,
J.5013, J.5424, K.5362, 1.5361, J.B867, J.H424 (3 specimens), J.1202;
(N.S.WL), J.7213, J.75643, J.3466; Gt. Aust. Bight (S.A)), J.1614.
N.M.V.: 2 specimens Westernport dredged 22.11.1911; 1 specimen
Portsea Pier; 11.294—(2 spec.) lindeavour. W.AM.: No. 9676 Bald
Is. No. 46 6-62 55-60 m. Gt. Aust. Bight (D. L. Serventy). Q.M.:
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G. 4 16204 off Devonport. T1L.M.: 2 speciiens without label RL/r =
G4/27 and 59/22 latter intevmediate with moltispina; H99. S.A DM
(11 specimens), K654 Caloundra, QLd. K585, K596, and K604 from
Cape Jervis (eollected by the author).

Nectria multispina Clark
Nectria multispinag Clark (1928), p. 379.

The existence of this species was probahly first noted by Moebius
(1859).  An examination of the deserviption aud figuves obf Clhaetaster
maeities Moebins 1859 strougly suwgests that 1t is Ideutical with
N mullisping.  Unfortumately the question cannot he counclugively
seltled as the type specunen in the Kiel Museum was destroyed during
World War 11 (pers, comm, Dr. P. Ohm, Zoologisches Institnd nnd
Musceum der Universitit, Kiel), The locality of the tvpe (Ost Tidien)
is vague enongh to include the whole of the Austrahian vegion,

Fisher (1911 p. 163) also appears (o have seen a specimen ol the
species from Westernport, Vietoria, hut was nneertiin as teo its
specific 1dentity,

It is thought worth while to cive a detailed deseription ol the
appearance and granulation ot the dorsal tabulae to digtinguish it
from N, ocellata with which it has Frequently heen contused,

The tabulae on the disk and proximally on the rvay are elevated,
convex and generally lie c¢lose together so as to he more or less
polygonal throngh mutoal presswve.  Inosome they are so elosely
packed that papular areas cannot be seen hut in other specimens the
tabnlae ave quite vounded and spaced apart.  Where the spaces
hetween tabulae exeeed oue-halt of the dwneter ol a tabulae ov
thereabonts the specimen is regarvded as being intermediate witl
N.oocelluta. The granules on the tabulae ave polvgonal, nsually set
close fogether and flattened on top.  Some diversity exists i their
relative size; for the most part the granules arve sub-equal bat 1 some
the central 3 to 4 arve considervably enlarged.  In a Tew specimens

PG, 2
Uppere Left. Dorsal view of holotype of Neoleia sooru,

Upper Right, Enlarged dorsal view of portiow of paratype of Neetia sootio W, AM. Nod.
8:-64 Lrom Hamelin Boy Lecowin,

Centre Lett. Latwal view of ray of halotype ot Neetefo seorie,

Centie Right. Enlarged dorsal view of ray of holulype of Nectrio vomee.

Lower Lefr. Dorsal view of specuimen Nl K. 615 of Neeleia macrabyachia taken o West
Island Encouroter Bay at Ton B/r 1 34/10mn.

Lovwer Right,  Enlarged dorspd view of pays of specimen Nod, K615 of Noetrin macrobraochil.



SHEPHERD-—STARFISH GENUS NECTRIA 469




470 RECORDS OF THE S.A. MUSEUM

mostly those considered intermediate with N, weellale (he granules arve
not erowded but separated by =mall gaps Fvom thieir neighbours =o
that the granules are not sharply polygoual but rounded at lhe
vertices, The peripheral granules apart from being sonmewhat smaller
are not different in character and shape fvom the tuner granules,
Sonetimes they form a distinet fringe about the tabula hat at other
thnes they arve closely appressed to the other grannles as in the figure
of Mortensen (1923) p. 2935 g, " of N, pedicelligera. Frequenlly
their ends are truneate thos giving to the granalation a neal, chpped
appearance,  Other differences of a statistieal nature are shown
fnble 1,

As some differences were oberved hetween The speehnens taken
in St Vineent and Spencer Gulfs and those taken from the more
exposed coasts of Sonth Australia, the sevies tor each is analysed
separately.  Gulf populations zhow very little diversity in movphology
but specimens (rom exposed coasts show considerahle variation i
the characters set ont in table 2 and tend to have larger dorsal tahulae
and coarser granules than cull specimens. The numher of specimens
intermediate withh N, ocellota 1 not eveat but their examination leaves
fittle doubt that some hybridization ocenrs on these coasts helween
N, waultisping and N. ocellata,

Specimens rom the Gulfs are mvarviably a wine red jn colonr
dovsally with some of the prominent tabulae at the base of the arms
frequontly darker in eolowrs below the colowr 1= an orange {o bright
vod,  Specimens from exposed coastzs show mmueh diversity v colonr
ranging trom yellow or orange to a very davk ved; their colour helow
is nsunally a hghter shade of that dorsally.  Specimens from depths
exeeeding 15 m, arve usnally found to be hghter in colowr than those
from shallower water,

The Victorian specimens show the smne variability as (he South
Australian specimens from exposed coasts,

A few of the specimens which I have seen from Tasmania and i
particntar from D lntrecasteaux Channel canse diffienlty as they show
varving degrees of intermediacy between No ocelluta and N, poultispina.

FIA. 3
Upper Left,  Duormal view of speeitien ol Neotera mekbispioe Nad, 15,3040 baken ut Ohristios
Beneh, St Vingenl Gulf at 6m, R/r i 71/88mm.
Upper Right. Bnlarged dorsal view of samwe specinien of Neofri wittispiae,
Lower Lofl,  Dorsal view of specimen ol Neofein aecllifere NT & J/r W 69/2% M0,
Thoto. Iy, 10 0 §lodgkin,
Lonwor Bogbr, ITonlargedd view of darsal disk tnbulive of spme speainnn ol Neelpio oeellifora,
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The spectes is characteristically a shallow water seastar and '.\
fonad only ou rvoeky substrate.  In St. Vineent and Spencer Gulfy it
1% very commmon on shallow water reefs on their eastern margins where
it ranges bathymetrically from about low water to 15 m., Tt is wnost
Frequently seen in the open amongst the brown algae which characterize
sueh nrveas. The startish is usually taken feeding on rock-encrusting
organisms bt itz diet also ineludes small shellfish and oceasionally
red algae,

On the exposed coast the seastin’s habitat is somewhat different;
there s seeks shelter from the Toree of the swell so that in exposed
locations it is found in deeper water hetween 10 and 30 m. in caves
and creviees where it feeds on a variety of encrusting hryozou,
sponges and aseidians, Where there is some protection Trom the swell
1t may he fonnd in shallower water between 5 and 15 m. among the
red algane upon which it is sometimes found feeding, The species is
by o means as prolific on the open coast as in the Gulf's.

The known range ol the species is from Spencer Gull castwards
and along the Vietorian and Tasmanian coasts, 1t has nol been
repovied from New Sonth Wales waters,

Discassion: The infer-velationsdips of N ocellate and N. wultis pina
are of some imterest,

Ou the Sonth  Australian coasts N. ocellata is typreally  an
ithabitant of deeper water and appears to he exelnded rom the (inlfs
and the litforal I'ringe of the southern const,  Nectria multisping on
the other hand does uot oceur in deeper water hnt along the coastal
fringe and in the Gulfs, It is consideved that the maintenance of the
two species is well justified on the existing evidence. I the morplio-
logical differences in N. ocelluta and N. nodtisping were ecologically
determined then muel more intermediacy wonld he expected than does
i fact ocenr, Furthermore in the few localities in South Australia
where overlap ocenrs the correlation hetween phenotype and habitat
is ot invariable. It is thought that the ecological requirements of
the two species are sufficientlv  different to separate them nicro-
geographically with o probable zone of overlap occurring on the apen
const. The greater variability of N, wmaltisping and the incidence of

specimens intermediate with N, veellata on open coasts suggests that

FId 4

Daraal view of specimen of Neetria accllate +trom Westernport. Vietoria taken 22/11/1011
lubred in NMANL R/r bs 57/22mm, and enlanged view of dorsal disk t

¢ abulae of sama
apecimen,
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whilsf some gene flow takes place between the species in areas of
overlap, it is negligible in the gulfs where ecological differences are
reinforeed by geographical separation.,

The concurvence of both species on Victorian and Tasmaman
coasts in similar habitats in shallow water and the degree of inter-
gradation observed there suggests a similar reduction of isolating
mechanisms hetween the species with some congequential intevbreeding.

Material cxamived. A M.. J.67H2, J.6776, J.4553, N.M.V.: 3
specimens Cape Paterson Vie.; 1 speetinen Torquay, Coll, D, Watson;
1 specimen Flat Rocks Inverloeh 27.1.64; 1 specimen Waratal Bay,
C'oll. 5. H. MePhersou 1951, Q.M.: (12235 8t Vineent Gulf.  TLM.:
HLO6, FLOT.  S.AM. (82 speeimens): K19, KHgd, KH00, K392-545,
K624, K630, K662-667, K6GI. (Collected by the anthor,)

Nectria wilsoni Shepherd and Hodgkin
Neetrie wilsoni Shepherd and Hodekin 1966, p. 119,

I have scen nine more specimens of this species, one nmmhbered
KA1 (S.AN) daken at Boubury, Western  Australia and  eight
mintbered 1-66 (W.ANL) taken at Two People Bay, Western Australia,
Some of the specimeas are juveniles the smallest having R/r =
37712 . but all of them are within the range of variamlity of the
species. The known distribution of the species as now extended is
from Beagle Island (20% 507 Sonth Latitude) on the Western
Anstralian const to Two People Bay iu the Great Australian Bight.

Nectria macrobrachia Clark
Neotrig macrobrachia Clark (1923), p. 236,

The species shows little variation throughout itg range. In all
speeimens the arms are velatively long, the tabulae are Jow and always
excessively crowded together and usnally appear vather conceave in
their gencral facies, The tuner granules are juvarably irvegnlar,
polyeonal, closely packed, very low, and usually snbegual, in size.
The peripheral granules arve distinetly lavger than the inner granules,
andl nre elevated and set closely together so as to Torm a erown aronnd
the talmla.

The two specimens takeu off Port Gregovy, Western Anstralin
are notable as they ave atypical in the shape of the peripheral @ranules
which are flared and radiate outwards and ave quite different in
character from the inner grannles. These show marked affinities with
N. ocellifera.
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Pedicellariae are generally absent; only on one specimen (from
Dunshorough, Western Australin) werve any detected. In that case it
was three-pronged, thick at base, stumpy and vounded at the top and
sitnate orally helind the mouth plate.  On many speeimens a number
ol adjacent oval spines are polygonal and present o flat face to ecach
others these appear to be capable of performing the lunetion of
pedicellaviac. The colony is a partienlarky constant featnre; nor is
it Fngacions ax in the other species, 1t vanges from a light vellow ov
lawn Lo o brown-orange or even pink colonr and all Specimens except.
some Trom Western Australia show the very emds ol {he rays pretiy
tipped with a darker brown, The Sonth Austradian specimens are
lighter in colmmr than those from Western Anstralia, Frequently the
peripheral granules of the dorsal tabulae ave paler in calowr than the
imner eranules,

Like other members of the gemus this gpeeies is an inhabitant of
rocky snbstrite and feeds similavly npon hryozoan polyps, sponges
and othee enernsting organisms. Bathymetrieally i ranges from the
intertidal zone down to about 350 m, Along the Sonth Anstralian
coaxl il abundaut on the shallow limestone and granite reets of
sonthery Yorke and Flenrien Peninsnlas on exposed cousts, It s
equally at home at depths ol 30 m, in Backstiairs Pagsage living on
sponge colonies, The speeies hias not been recordad From the ealer
waters ol the fwo gulls.

Material cxamined. W.AM.: 1 specimen Hall Bank Fremantle
L2653 Re D415, BRW.; 1 speeimen Dunshorongh on roelk 20 m.
10.4.63, B.RAW 1 specimen Rottnest 26 m. Duflield Ridge 18.4.59;
2 apectmens PL Gregory 120 m, St DM /40/64, COSTIROL: T speci-
men Dunshorongh Limestone reel 557 154,655 1 specimen Dinsborough
3 miles offshore lmestone 25 02/63; 1 specimen Dunshoroneh 18,4.60
4 miles olfshore BRAW. vocky hottom Geographe Bay at 18 .
SAM KRG (T =pecimen) Cape Jorvis ot 36 m.: K615 (7 speei-
mens) West Island at 10 mo: K660 (11 specimens) Pondelowie Doy,
Yorke Peninsnla at 5 o (all collectod by the anthor), NMV.: 1
specinien (pe Sehank 876761,

Nectria saoria n, sp.

Diaguosis: Disk smadl, avms long und tapering. Platox on ahoral
surface of disk form low poxilliform tabulae very erowded and covered
with small polyveonal erannles. Distally abaral avm tabnlae low and
erowded very variable in size hat similay in shape and appearance (6
other uhoral tabalae,  Papulae arve common on the distal part of the
wrm amld ocenr infermarginally.
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Superficially (he species vesembles Noomullisping bt differs From
it and other members of the wenns in the extreme erowding ol the
aboral tabulae, which ave invariably polygoual through mutnal
pressure, sd e the similarity i strnetuve and appearance hetween
the distal tabulae of the vays and those ol the disk. The ather species
(upart Trom N. mucrobrachia) show qiite marked diffevences between
the disk and digtal am tabulae, aud there ave few or vo papulae
distally or mtermarginadly,

Deserviption of holutype: Rays 5, Reais 56/14 mm. R = +4r. br
s 18 nom, at hase, T oo, at the middle and 8 mun near the tip of the
ray. Disk relatively small, a liftle clevated; vayvs navrow, rounded
somewhat raised proximally and tevete Fov distal half. Aboral plates
form convex tabnlae of rather smooth appearance, morve or less
ivregularly polygonal, those on the disk near hase ol arms heing rger
(334 e aeross) and those distally 2-2 mm. aeross.

Tabulae very erowded and covered hy coat ol tow slightly convex,
closely appressed polvgonal granules. Onoa plate 4 mm. acress there
are 90-30 inner grannles among which there may he considerable
disparity in size, the centre ones sometimes twice as large heing up lo
1 mm, across.  Peripherally, there are (rom 30-40 distinetly smalley
wranules abont 0.2 . across and semetimes farved a hittle to form
fringe and often giving a *‘finery’ appearance to the dorsal smrface,
Plates on distal part of ray covered by similar if shightly smaller
granules,

Papnlae emervge hetween the aboral tabulae in groups of from
715, They are mare frequent on digk and proximally on ray than
distally on ray, awl are present between marginal plates,

Madveporite small and incongpicnons, ahout 2 mm. across midway
between centrum and margin,

Meavcginal plates distinet proximally hut distally heeome erowded
and diffienlt to Jdistingmsh from siorvonnding plates; abont 24-26 in
cach series, proximally twice ag high as loug; madway along ray
sepnacizh and fHats distally smaller convex and ivvegolar. Al e
covered with a uniforn eoat of simall polvgonal granules which tend
to e individnally distinet and rounded.

Actino-lateral aveas small, plates  crowded  with  Jow  coarse
prismafic grannles cloge enongh to obsewre the outlines ol individnal
plates,

Adambulacral plates about 45, each with three furrow spines,
rarely two, subegual prismatic and blunt. Proximally furrow spiies

"

Suone long and 0.3 mm. acrogs. On the sarface of cach plate five ov
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six thiek short and prismatic snb-mmbulacral spines: the three longest
of these adjoin the furrow spines and the remuaining two or three
behind resembling the prismatic granules on the first series of
achno-laterals,

Some pedicetlariae on aboral lahudae nesthng ander maveinal
granales and comprising three to fowr slightly curved Hattened spines,
Thoere are none orally.

Oval plates with six ov seven thick prismatic spines, the innermost
stoutests on surlface ol each plate there ave eight. shorter and stouter
spines aud distally w gronp of 24 shovt, thick, grannliform Spines.

Matervial examined. The holotype (K670) was taken at 10 m. on a
sunhmerged imestone veel between Weight Is. amd The Bluff, Tincounter
Bay, Twelve specimens are designated pavatypes but show no sienifi-
cand differences {rom the type.  Four of them (K628) are from the
ste reel, 4 speeimens (K627) from West Island, Fneounter Bay,
2 specimens off Wright Island Bncounter Bay and one (KG)H8) taken
between Thistle and Hopkins Jslunds,, Spencer (ulf on a limestone
reel ot 6om. Al specimens were taken by the author whilst diving.
The other paratype (No. 864) From Hamelin Bay, Leouwin, is lodged
i the Western Australian Mosenm,

The specuncns were all o bright rose-ved colowr in tite.  The skin
of the papular aveas aborally was black and the papulae protruded
between the tabnlae, so that the tabulae appeared to be ontlined pretiily
in black,  The colonration is constant and quite different from any
other species of the gonns. T preserved specimens the papular areas
ave concealed under the aboral tabulae,

The habitat of the species is restricted to vocky veefs on exposed
coists where it is Found down to ahout 20 m. 1 feeds on rock-
enerusting orgunisms particularly colonial ascidians on which a shight
groove may bhe seen where it has grazed the surfaee, 1 algo feeds on
lithothamunia and other red algac: T have observed specimens engull
fronds ol the delicate red alga Neomaonospara griffithsioides Harvey
leaving behind only the colourless eellular structnre,

Therve is no doubt as to the generie location of the specles; in
dimensions, shape and habitat it is very similar to N. macrobrachia
wherceas the granulation of the dorsal tabnlae resembles that of
N, multispina.
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There are seven specimens in the Western Aunstralian Musenm
which are referved to this species,

W.AM. G-64 13 = 67 mm. 60’ near Pilot Rock Yallingup.

W.AM, 7-64 R = 67.5 mm. near Pilot Rock Yallingup.

WAL, 8-64 R = 59 mm. Hameliu Bay, Leeuwin.  Jeily Piles.

W.ANM. 462 B = 57 mm. North side of North Twin Peak Is.

Recherclie Archipelago, Totertidal granite.  Colour pinkish-red.

W. AN 5-64 R = 45 mm. 16 m. 3 miles off Dunshorough, Geographe

Bay.

WA, 5-62 13 = 18 mm. 1 mile east of Frenchian’s Bay, Albany

intertidal pool.

Dy, K. P Hodgkin has also {wo specimens from Cheyne Beach
near Albany taken inter-tidally and one specimen from Shorcham near
Melbourne, Vietoria,

From the material before me the species hax o distribution from
South Western Anstralia to Povt Phillip Bay, Vietoria,

Nectria pedicelligera Mortensen
Neclria pedicelligera Mortensen (1925), p. 201,

[ have not seen any specimens of this species.  Thowever the
deseription of the type and the figures shown do not disclose any real
ditference trom N, mllispina.  The pedicellariae shown by Mortensen
are not an uncommon feature in the genus.  The speecies must be
retained awaiting examination of specimens.

REMARKS ON THE VALULK OFF CKRTAIN CHARACTERS
The results of morphological data obtained from cach specimen
are smmavized in table 1,

Ror Ratio. The differences hetween species may he statisticatly
significant.  In three species (N saoria, N. owmacrobrachia and N,
ocellifera) the relative size of disk and arins is constant and a reliable
character hut is extremely variable in the other specaies.

Daorsal tabulae. The grannlar covering of the tabulac on the disk
and at the base ol the vays is ol value diagnostically. "The shape and
appenrance of the grannles is a constant feature Tor any species,
althongh the size of the granules on a tabnlae shows some variation
even for a single specimen,  Hor this reason only the ohserved range
in the unmber ol granules on the prominent dorsal tabnlae at the bage
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of the ray is given. Tu those species where the number of eranules
15 relatively few the graius are vsually lavge hemispherical and
woeH-spaced.

The graunlar covering of the plates distally on the rays is also
of significance. I two species (N, saoria aud N, inacrobrachia) they
are very similar to the proxiwal tahulae but in the other species they
are low and covered hy a nniform eoating of small grains so that it is
difficult to distinguish iudividnal tabulae.

Papulae. 'Fhe presence of nnmerous papulae einerging botween {he
distal plates of N, sworia and N. wmacrobrachia is a uselul diagnostic
character.  In the other species papulae arve rare or wauting bevond
the proximnal hall’ of the ray.

Oral spines.  Certain statistical differences are noted in the
nunther of furrow spives and the spineg ou the wouth plates.  Some-
times fhe nnmber of spines on a plate vary hetween arms, aud in such
cases that namber is adopted which is predowinant in the speeimen
For the purposes of the table.

Pedicellariae. Apart froun the two species wherve they are rare or
ihgent the ocenrrence ov tvpe of pedicellavine has little signifteance.
They may he eutively absent or mav oecur dorsally beneath the tabnlae
ov on the oral side ov both. They usnally comprise from three to six
fine spiues hent inwards at the 1ip bul sometimes there are two to
three short thiek hluntly poiuted component spines.  Where present
dorsatly they are to be fouud on the tabular shaft (as in Mortensen’s
fig. 9a (1925) p. 293) and ovally either on the month plate or in the
series hehind the furrow spines. Oceastonally they arve seen in the
oral intermediate areas,

Marginal Plates. The unmber of marginal plates depends largely
upon the length ol the vay. N, acellifera having shorter rays has
considerably fewer plates than the other species. The charactor is of
little nse.
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KINY TO THE SPECIES OF NECTRIA

1. Disk small, rays long and tapering R/r s 3 to 4.
Disk tabulae low and erowded—dorsal tabulae
distally on vays similar in form and granulation
to those proximally.  Papunlac emerge hetween
tahulae throughout length of vay ..

Disk larger. Disk tabulace couspicuonsly clevated.
Tahnlae distally on vay low and crowded with
different type of granulation usually a eluster
of small grains. Papulae rave or waunling
distally on ray

2. Dorsal tabulae crowded, with Tow elosely packed
polygonal grawules, the periphevals larger and
provide a raised margin so that each tabula
appears concave,  Colour:  Pale  yellow to
orange, {he tips of rayvs darker.  Papnlar areas
cannot be seen .. L. Lo oo o0 o oL

Dorsal tabnlae convex with covering of tightly
packed polyvgonal granules, the peripherals
smallest.  Colonr bright red, papular arcas
black .. .. . .. o oo oo

3. Granules of dorsal tabulac very low (elevated
abont 0.1 mm.) irreguiar and flat.  Peripheral
erannles are large and seale-like and form a
regular radiating marvginal fringe .. .. ..

Granules of dorsal tabulae not low, but hemi-
spherical ov polyvgonal, 0.5 to 1 non. lngh ..

4. Distal tabulae with a large dominant central
hemispherieal granule, surronuded by a ring of
smaller grains,  Digk tabulae with lavge pro-
tuberant well-spaced dome-shaped granules

Distal {abulae comprised of group of small
crowded graius, sub-equal in size .

&

Dorsal tabulae elevated, well-spaced, with cover-
g of hemispherical granules, the peripherals
forming a vadiating fringe .. .. .. .. .. L.

Dorsal tabulae elevated and erowded and covered
with clogely  packed polvgonal flat-topped
erannles

macrobirachia

SAOria

acellifera

4

wilsont

ocellata

mulbis pina
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TABLE 2

Morphological differences between specimens of N, maltispina taken in St. Vineent and Speneer
Gulfs and on exposed cousts.

Unlf Speetnons Exposced Coast Specimens
Specimens exaunined ... SRR, ‘ 43 39
Rir ‘ 7
Ronge ...-ceeeiiieniiinin.n, 2.5-4.3 2.8-3.8
Mean Rje 4 LR oooviooinen 3.0 004 3.3 -+ 0.28
Oral spines on each sich: of month plate ‘ ] 7 8 L 7 8 9
1y, 659, 209 319, 47% 199, 89
Furrow spines ..o 8% 00ac 3 4 3 4 ' H
‘ 020, 89, | 730, 239, 49,
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NorE—Unfortnnately 1 was not whle bo see Miss A, ML Clark’s paper on the Eehinoderms
af the Port Phillip Suarvey (Mem, Nat, Mog Viel,, Noo 27, po 288) bofere ihis puper wunt
to priss. As some confugion between the speeies is ovident in Tier work T oadd the following
cannpsnis upon tubbke 3 oat po 315,

Thee first thirteen specimens are prohably N ocellate aliongh two of them (90.5.7445
and GL7.052Y wmay be itermediate with No onlCispina, The next three speeiwens WM.
18801 10395 and 2.62) are N, wilsond? {one of them is figured iu pl 1), 'The next four
speeimens are all well within the range of vaviation of N, anelfisping soud must be refereced to
that species (exeept the type of No pedicelligera upon whieh judgment is veserved). T basc
this conelusgion upon the data supplicd sod the dgures of two of the speeimens which are
e print.

OF the last gronp of specimens, five (W AN 5025 4625 and 1.62 and the two specinaens

of Dr, Hodgkin from Roftuest Tslawmd), are N gawrio and the remainder are N, multispina.,



